Unless otherwise specified, syntheses were performed using standard Schlenk techniques or within a glovebox under a dry nitrogen atmosphere. Reagents purchased were of the highest purity available and were dried from appropriate drying agents.
charcoal was added and the mixture stirred at 50C overnight then cooled and filtered through a bed of Celite®. Additional filtration through a 0.2 µm filter was used to remove any residual particulates.
The filtrate was then dried under high vacuum at 55C. 1-Hexyl-3-methylimidazolium chloride, [C 6 C 1 im]Cl. Clear viscous oil (67.9 g, 72%); 1 H NMR (400 MHz, DMSO-d 6 ) δH 9.38 (1H, s), 7.84 (1H, s), 7.77 (1H, s), 4.18 (2H, t), 3 .87 (3H, s), 1.78 (2H, quintet), 1.30-1.21 (6H, m), 0.86 (3H, t). 13 
1-Butyl

General
Procedure for the Preparation of 1-Alkyl-3-methylimidazolium bistrifluoromethanesulfonyl(imides) ([C x C 1 im][NTf 2 ]). In air, [C x C 1 im]Cl or [C 2 C 1 im]Br (1 eq) and lithium bis(trifluoromethanesulfonyl)imide (1.1 eq) were dissolved separately in water (typically 150 mL each). These aqueous solutions were combined resulting in the immediate formation of a second phase. Dichloromethane (200 mL) was added to increase the volume of the lower phase and the resultant organic phase separated and washed with water until the aqueous phase tested negative for halide using a 0.1 M AgNO 3 solution (typically 4 × 150 mL). The dichloromethane solvent was removed and the resultant liquid dried at 50 °C in vacuo. . Therefore, given their equivalence for the simple model proposed the effective mole fractions we define here are used rather than the absolute mole fraction in the solution.
1-Ethyl-3-methylimidazolium bis(trifluoromethanesulfonyl)imide ([C 2 C 1 im][NTf 2 ]
1-Butyl-3-methylimidazolium bis(trifluoromethanesulfonyl)imide ([C 4 C 1 im][NTf 2 ]
1-Hexyl-3-methylimidazolium bis(trifluoromethanesulfonyl)imide ([C 6 C 1 im][NTf 2 ]
Density of IL Mixtures
(S3)
The parameters obtained from this model for each composition of each mixture are given in Tables  S7-S9 . 
